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DC Injection Control for Transformerless PV Grid-connected Inverters
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ABSTRACT: DC injection restriction is a critical issue in the
photovoltaic power systems. IEEE Std.929-200 specifies that
the grid-connected inverter system shall not inject the dc
current greater than 0.5% of the full rated output current.
However, few literatures discuss this problem. Considering the
inherent dc-block characteristic of the capacitor, a DC injection
control scheme was proposed based on virtual capacitor with
the grid current fed forward to duty ratio from the view point of
control theory, which can effectively mitigate the DC
component. The operation principle of the proposed solution
wais analyzed and the current controller and phase locked
algorithm were discussed. Matlab simulations and 500 W
prototype experiments were carried out, and the results verify
the effectiveness of the proposed scheme.

KEY WORDS: grid-connected inverters; DC injection; virtual
capacitor; phase lock
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Fig. 1 Diagram of single-phase grid-connected inverters
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Fig. 2 Grid-connected inverters with dc-block capacitor
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Fig. 3 Control model of grid-connected inverters
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Fig. 4 Simplified model of grid-connected inverters
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Fig. 5 System frequency domain analysis
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Fig. 6 System step response
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Fig. 7 Diagram of phase lock for grid-connection
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Fig. 9 Grid current and spectrum analysis
without virtual capacitor
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Fig. 10 Grid current and spectrum analysis
with virtual capacitor
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